PPT1 Substrate Synthesis. The substrate for PPT1 was prepared by S-acylation of peptide ALLPFGC following a procedure reported by Rijkers et al. s1 and summarized in Scheme S1. N-Acetylated peptide ALLPFGC (20 mg, 26.3 mol, Lifetein, Hillsborough, NJ) was dissolved in a 3:1 mixture of dichloromethane/dimethylformamide and mixed with triethylamine (73 L, 523 mol). After stirring for 5 minutes, 0.1 M solution of palmitoyl chloride (162 L, 525 mol) in dichloromethane was added slowly. The mixture was allowed to react for 15 hours at room temperature. Upon reaction completion the solvent was removed under reduced pressure. The product was redissolved in acetonitrile and filtered. The filtered solution was purified by column chromatography on silica gel, elution with a 5:1 dichloromethane/methanol mixture containing 0.5% acetic acid (R f 0.76). The substrate was isolated as a white solid in 69% yield (18.1 mg, 18.1 mol). Mass spectrometry data confirmed the identity of the substrate. Scheme S1. Synthesis of the palmitoylated substrate for PPT1.
(s1) Rijkers, D., Kruijtzer, J., Killian, J.A., Liskamp, R.M.J. A convenient solid phase synthesis of S-palmitoyl transmembrane peptides. Tetrahedron Lett. 2005, 46, 3341-3345. TPP1 Substrate Synthesis. The synthetic steps are shown in Scheme S2 and described below.
Step1: tert-Butyl phenyl carbonate (9.7 mL, 50 mmol) was added to a solution of 1,3diaminopropane (3.7 mL, 50 mmol) in 35 mL ethanol in a 200-mL, single-necked, roundbottomed flask equipped with a stirring bar and a reflux condenser. s2 The reaction mixture was heated gently to reflux overnight ensuring that the temperature was in the range of 80-85 °C, resulting in a yellow solution. The reaction mixture was cooled to room temperature and the solution was concentrated to approximately 7-8 mL using a rotary evaporator, which left a yellow solution. Water (50 mL) was added and pH was adjusted to approximately pH 3 by careful addition of aqueous HCl, followed by extraction with CH 2 Cl 2 (3 x 80 mL). The aqueous layer was adjusted to pH 13 by the addition of 2M NaOH and extracted with CH 2 Cl 2 (5 x 100 mL). The combined organic extracts were concentrated using a rotary evaporator to afford 2.8 g of a yellow oil which crystallized within ~1 h. Yield: 33% MW: 174.2 MS: m/z 175.0 [M+H] + S2 Scheme S2.
Step 2: A solution of Fmoc-4-aminomethylbenzoic acid (74.7 mg, 0.2 mmol, 1 eq) in 10 mL of anhydrous tetrahydrofuran was cooled to 0 °C on ice. N-(3-Dimethylaminopropyl)-N'ethylcarbodiimide hydrochloride (42.2 mg, 0.22 mmol, 1.1 eq) and 1-hydroxybenzotriazole (27.1 mg, 0.22 mmol, 1.1 eq) were added, and the suspension was stirred for 30 min at 0 °C. A solution of N-Boc-1,3-diaminopropane (34.8 mg, 0.2 mmol, 1 eq) in 2 mL of N,Ndimethylformamide was added dropwise to the suspension. s3 The reaction mixture was allowed to warm to room temperature and then was stirred overnight. The reaction mixture was concentrated using a rotary evaporator. The residue was taken up in ethyl acetate (100 mL), and then washed with 1M HCl (80 mL) and water (3 x 80 mL). The organic solvent was evaporated using a rotary evaporator. The solid product was purified by crystallization from isopropyl alcohol to give the pure compound. MW = 529.4 MS: m/z 552.4 [M+Na] + .
Step 3: A mixture of the Fmoc-protected product synthesized in Step 2 (80 mg, 0.15 mmol) was dissolved in 6 mL of a diethylamine (DEA)/dichloromethane mixture (v/v = 1:1). The mixture was magnetically stirred until the white colored solution turned yellow (approximately 30 min). The organic solvent was evaporated using a rotary evaporator and the residual mass (yellow oil) was purified by column chromatography (SiO 2 , particle size 40-63 µm) using stepped gradient of ethyl acetate: methanol(100 → 80:20), 1% triethylamine. The 80:20 fraction was evaporated on a rotary evaporator. The sample was left in a desiccator for a day or two to afford crystals that had a yellow tint. Yield: 82% MW: 307. Step 4: A solution of Fmoc-AAF (4 mg, 0.008 mmol, 1 eq) in 2 mL of anhydrous tetrahydrofuran was cooled to 0 °C on ice. N-(3-Dimethylaminopropyl)-N'-ethylcarbodiimide S3 hydrochloride (1.6 mg, 0.0085 mmol, 1.1 eq) and 1-hydroxybenzotriazole (1.15 mg, 0.0085 mmol, 1.1 eq) were added, and the suspension was stirred for 30 min at 0 °C. A solution of the product from step 3 (2.5 mg, 0.008 mmol, 1 eq) in 200 µL of N,N-dimethylformamide was added drop-wise to the suspension. The reaction mixture was allowed to warm to room temperature and then stirred overnight. Then it was concentrated using a rotary evaporator. The residue was taken up in ethyl acetate (5 mL) and washed with 1M HCl (5 mL), then water (3 x 5 mL). The organic solvent was evaporated using a rotary evaporator. The solid product was washed with hot 2-propanol, filtered, and dried. The product was a white solid. Yield: 65% MW: 818.9
Step 5: A mixture of Fmoc-protected product synthesized in Step 4 (4.1 mg, 0.005 mmol) was dissolved in 1 mL of diethylamine (DEA)/dichloromethane (v/v = 1:1) mixture. The mixture was magnetically stirred until the white colored solution turned yellow (approximately 30 min). The organic solvent was evaporated using rotary evaporator and the residual mass (yellow oil) was purified by column chromatography (SiO 2 , particle size 40-63 µm) using dichloromethane : ethyl acetate (v/v = 1:1), with 1% triethylamine followed by dichloromethane : ethyl acetate : methanol (v/v/v = 1:1:0.5) with 1% triethylamine to elute the substrate. Yield: 79% MW: 596.6. MS: m/z 597.7 (M+H + ).
TPP1 Internal Standard
Scheme S3.
Step 1: tert-Butyl-d 9 alcohol (0.128 mL, 1.20 mmol, 1 eq) and quinoline (0.141 mL, 1.20 mmol, 1eq) were combined in a dry screw-cap vial with 1 mL of anhydrous dichloromethane. Phenyl chloroformate (0.155 mL, 1.2 mmol, 1eq) was then added drop-wise. The reaction was allowed to proceed overnight. The resulting d 9 -tert-butyl phenyl carbonate was purified on silica using a hexane/ethyl acetate gradient up to hexane: ethyl acetate (V:V = 1:1). 1 H NMR 400 MHz (CDCl 3 ) δ 1.54 (9H, s), 6.97-7.50 (5H, m) MS m/z 226.1 (M+Na) + .
Step 2: The compound synthesized in the previous step 1 (9.3 mL, 50 mmol) was added to a solution of 1,3-diaminopropane (3.7 mL, 50 mmol) in 35 mL EtOH in a 200-mL, single-necked, round-bottomed flask equipped with a stirring bar and a reflux condenser. The reaction mixture was heated gently to reflux overnight ensuring that the temperature was in the range of 80-85 °C, resulting in a yellow solution. The reaction mixture was cooled to room temperature and the S4 solution was concentrated to approximately 7-8 mL using a rotary evaporator, which left a yellow solution. Water (50 mL) was added and pH was adjusted to approximately pH 3 by careful addition of aqueous HCl followed by extraction with CH 2 Cl 2 (3 x 80 mL). The aqueous layer was adjusted to pH 13 by the addition of 2M NaOH and extracted with CH 2 Cl 2 (5 x 100 mL). The combined organic extracts were concentrated using a rotary evaporator to afford 2.8 g of a yellow oil which crystallized within ~1 h. Yield: 33% MW: 183.2 MS: m/z 184.1 (M+H) +
Step 3: A solution of Fmoc-4-aminomethyl benzoic acid (0.1494 g, 0.4 mmol, 1 eq) in a 20 mL of anhydrous tetrahydrofuran was cooled to 0 °C on ice. N-(3-Dimethylaminopropyl)-N'ethylcarbodiimide hydrochloride (0.0844 g, 0.44 mmol, 1.1 eq) and 1-hydroxybenzotiazole (0.0542 g, 0.44 mmol, 1.1 eq) were added, and the suspension was stirred for 30 min at 0 °C. A solution of N-d9-Boc-1,3-diaminopropane (0.0732 g, 0.4 mmol, 1 eq) in 4 mL of N,Ndimethylformamide was added drop-wise to the suspension. The reaction mixture was allowed to warm to room temperature and stirred overnight. Then, it was concentrated using a rotary evaporator. The residue was taken up in 200 mL of ethyl acetate and washed with 1M HCl (160 mL), then water (3 x 160 mL). The organic solvent was evaporated using a rotary evaporator. The solid product was purified by crystallization from isopropyl alcohol to give 0.1513 g compound. Yield: 70% MW = 538.3.
Step 4: A mixture of the Fmoc-protected compound synthesized in Step 3 (0.0807 g, 0.15 mmol) was dissolved in 6 mL of diethylamine (DEA)/dichloromethane mixture (v/v = 1:1). The mixture was magnetically stirred until the white colored solution turned yellow (approximately 30 min). The organic solvent was evaporated using a rotary evaporator and the residual mass (yellow oil) was purified by column chromatography (SiO 2 , particle size 40-63 µm) using stepped gradient of ethyl acetate: methanol (100 → 80:20), 1% triethylamine. The pertinent fraction was evaporated nn the rotary evaporator to give 0.0250 g of the internal standard. Yield: Enzyme Activity, mmol/L*h S14 Figure S10 . Graphical representation of TPP1 and PPT1 activities in DBS from duplex assays. S15 
